1
Standards and Petitions Subcommittee, 2017; Mace et al., 2008) . To qualify for one of the three 125 threatened categories (CR, EN, or VU), a species has to meet a quantitative threshold for that category 126 in any of the five criteria listed above (A-E). A collation and review of available information indicated 127 that there were no data available to assess species under criteria C, D, or E, and these criteria are 128 therefore not considered further here. All species were assessed under criterion A, with some 129 consideration of criterion B for range restricted species. 130
Criterion A applies a set of quantitative thresholds to consider population reduction scaled over a 131 period of three generation lengths (3 GL) (IUCN Standards and Petitions Subcommittee, 2017; Mace 132 et al., 2008) . While there are a range of demographic approaches to calculating generation length 133 (IUCN Standards and Petitions Subcommittee, 2017), these are generally data intensive and have not 134 been applied to any wedgefish or giant guitarfish. Therefore, to derive generation length (GL), a simple 135 measure that requires only female age-at-maturity and maximum age was used: 136 GL = ((maximum age -age-at-maturity)/2)) + age-at-maturity 137
This value represents the median age of parents of the current cohort. To derive population reduction 138 over 3 GL, the proportional decline over the x years of available catch rate or landings datasets was 139 calculated and this was used to calculate annual proportional change, which was then scaled across 140 the 3 GL period. 141
Distribution mapping 142
A global distribution map (Appendix I) was generated for each species, primarily following the ranges 143 in Last et al. (2016c) , with some minor modifications based on new records. Ranges were clipped to 144 the maximum depth of each species, and for those wedgefishes without known depth ranges, these 145 were set to the maximum confirmed depth of the family (70 m; Table 1 ). To determine global patterns 146 of biodiversity, species richness maps were produced for all species combined, wedgefishes only, and 147 giant guitarfishes only. All maps were prepared using ArcMap 10.4 (ESRI, 2016). 148
Calculation of a Red List Index 149
A Red List Index (RLI) was calculated based on the number of species in each Red List category at each 150 of three time periods. The index was calculated as the weighted sum of species status scaled by the 151 number of species. An 'equal-step' weighting was used where the weight (Wc) equals zero for LC, 1 -152 NT, 2 -VU, 3 -EN, 4 -CR, and 5 -EX or EW. Hence, a species moving from LC to NT will contribute as 153 much to the index as a species moving from EN to CR. The RLI is scaled to range from 1 (where all 154 species are LC) to 0 (where all species are EX), and is calculated as: 155
where M is the maximum threat score, which is the number species multiplied by the maximum weight 157 assigned to EX species (here, a value of 5), and in this case for 16 species is 16  5 = 80. The current 158 threat score (Tt) is the sum of the number of species in each threat category in year t (Nc(t)), times the 159 category weight (Wc). 160 = ∑ ( ) (2) 161
Hence, the threat score for the current assessment would be calculated as the Nc(t) = 15 species that 162 are Critically Endangered (Wc = 4), giving 4  15 = 60, summed with the one Near Threatened species 163 (Wc = 1). Thus, the current threat score Tt=2019 is 60 + 1 = 61 and the =2019 = (80 -61) / 80 = 0.2375. 164
Retrospective assessments were developed for two earlier time periods, which were chosen as 2005 165 and 1980 (with the current assessments set at 2020). Prior to this current reassessment, all six giant 166 guitarfishes and seven of the wedgefishes had assessments published on the IUCN Red List 167 (3) 184
where is the year of assessment, is the country and ( , ) is the Red List threat at year for each 185 species, multiplied by , which represents the proportion of each species' total range found within 186 the Exclusive Economic Zone (EEZ) of each country. This is summed across all species found in each 187 country's EEZ and divided by the maximum threat score ( = 5), multiplied by the sum of 188
proportional species' ranges. The final RLI value is derived from subtracting by 1 so that higher RLI 189 values indicate less negative changes in Red List status across species and vice versa (as with the global 190 RLI). Finally, the national conservation responsibility for all species were calculated separately for each 191 of the two oceanic regions, based on the sum of all threat scores across species within a country 192 multiplied by each of the species' proportional ranges for that country. Resulting national 193 responsibility values were normalized to range between 0 and 1 for both regions. 194
RESULTS 195
Here, summaries of (1) biogeography and habitat; (2) life history; (3) exploitation, use and trade; (4) 196 population status; (5) IUCN Red List Categories; (6) the possible extinction of two wedgefish species; 197 and, (7) the Red List Index for wedgefishes and giant guitarfishes, are presented. 198
Biogeography and habitat 199
The Indo-West Pacific is the centre of diversity for wedgefishes (8 species) False Shark Ray (Rhynchorhina mauritaniensis) (Appendix I). These latter three species are known only 206 from fish landing sites in northern Taiwan, Singapore and Jakarta, and Mauritania, respectively (Last 207 et al., 2013; 2016a; Séret & Naylor, 2016) , and therefore their exact distributions remain undefined. 208
Rhynchorhina mauritaniensis is potentially the most range-restricted species, as it is currently only 209 known from a single location, the Banc d'Arguin National Park in Mauritania (Séret & Naylor, 2016) . 210
Both families primarily occur in tropical to warm temperate waters from close inshore to the mid 211 continental shelf, although two species (R. ancylostoma, R. australiae) are also known to occur around 212 island chains far from continental landmasses; wedgefishes occur to a maximum depth of at least 70 213 m (although exact depth ranges are unknown for three species) and giant guitarfishes to a maximum 214 of 120 m (Tables 1 & 2; Last et al., 2016c). Some species have been recorded from the estuarine 215 reaches of rivers and the Broadnose Wedgefish (Rhynchobatus springeri) is thought to be a habitat 216 specialist of shallow brackish coastal and estuarine waters (Compagno & Last, 2010) , while others can 217 be associated with coral reefs (e.g. R. ancylostoma). 218
Life history 219
The life history of wedgefishes and giant guitarfishes is generally very poorly known, with only a 220 limited number of dedicated studies on aspects of their biology and ecology, with the exception of G. 221 cemiculus. Wedgefishes are large species, with most species reaching >200 cm total length (TL) and 222 up to 310 cm TL in the Whitespotted Wedgefish (Rhynchobatus djiddensis), although R. cooki is an 223 exceptionally small species (81 cm TL), while maximum size is unknown for R. immaculatus (the largest 224 collected specimen was still immature at 99 cm TL) (Table 1) . Giant guitarfishes reach 300 cm TL 225 (Clubnose Guitarfish, Glaucostegus thouin) with most species >200 cm TL, except the Halavi Guitarfish 226 (Glaucostegus halavi; 187 cm TL) and the Widenose Guitarfish (Glaucostegus obtusus; 93 cm TL). Size-227 at-maturity and size-at-birth are poorly-known with data gaps for most species (Tables 1 & 2) . 228
Reproduction is lecithotrophic viviparous in both families with generally small, but variable litter sizes: 229 in the wedgefishes, from as low as 2 pups per litter in R. ancylostoma (range: 2-11) and the African 230
Wedgefish (Rhynchobatus luebberti) (2-5), to as high as 19 pups per litter in R. australiae (7-19), and 231 in the giant guitarfishes, from a low of 4 pups per litter in G. obtusus (4-10) to as high as 24 pups per 232 litter in G. cemiculus (Tables 1 & 2) . Glaucostegus cemiculus exhibits some regional variation with 16-233 24 pups per litter in Senegal and 5-12 in Tunisia. Litter sizes are available for only 4 of 10 wedgefishes 234 and 4 of 6 giant guitarfishes. Reproductive periodicity is suspected to be annual in G. cemiculus 235 (Capapé & Zaouali, 1994) , but periodicity, and therefore annual fecundity, are largely unknown across 236 the two families. 237
There is a general lack of age and growth data. For wedgefishes, the only study ( where fishing pressure is considerably lower (this is also the case for some smaller range states such 268 as New Caledonia, and South Africa which are at the geographic limit of the range of a small number 269 of species). 270
In general, fishing effort and the number of fishers has increased in recent decades across the range 271 of these species, with demand for shark and ray products increasing over the same period due to the 272 shark fin trade (Chen, 1996 Both the meat and fins drive utilisation and trade. The high-quality meat is consumed by many coastal 288 communities in tropical countries and it is also dried, salted, and consumed locally or traded 289 internationally (e.g. Moore, 2017; Jabado, 2018) . Large whole wedgefishes (>200 cm total length; TL) 290 have been traded for a high value of up to US$680 each (e.g. Jabado, 2018) . Prices for the highly-291 valued 'white' fins of large shark-like rays are reportedly as high as US$964/kg (Jabado, 2019) . Other 292 reported prices include US$396/kg for wedgefish fins (Chen, 1996) datasets for landings and catch rates. All of these accounts and datasets are from the Indo-West Pacific 308 (from Iran to Indonesia), but can also be considered informative for understanding population 309 reduction in wedgefishes and giant guitarfishes more broadly where they are under heavy 310 exploitation, including in the Eastern Atlantic. The five contemporary datasets are available for 311 landings data or catch rates at varying levels of taxonomic resolution (e.g. 'guitarfishes', 'whitespotted 312 wedgefishes' etc.) from Iran, Pakistan, western and eastern India, and Indonesia. These datasets likely 313 include various species of wedgefishes and giant guitarfishes and in each case, probable species are 314 listed below. One dataset (Raje & Zacharia, 2009) does not include rhinopristoids but rather presents 315 landings data for myliobatoid rays (stingrays, eagle rays, butterfly rays, and devil rays). However, this 316 can be used to infer declines in wedgefishes and giant guitarfishes given overlapping distributions, 317 habitat, and susceptibility to capture in the same fishing gear. A summary of these datasets and 318 corresponding proportional decline over 3 GL is provided in Table 3 . 319
Indo-West Pacific 320

Historical accounts 321
Research trawl survey data from the Gulf of Thailand showed a 93% decline in catch rates of 322 'Rhinobathidae' (a name that is likely to include wedgefishes and guitarfishes broadly) over a short 323 time period from peak catches in 1968 to a low in 1972 (Pauly, 1979 , Ritragsa, 1976 . Similarly, catch 324 rates of 'rays' declined by 92% from 1963 to 1972. Secondly, the Indonesian Aru Islands wedgefish 325 gillnet fishery rapidly expanded from its beginnings in the mid-1970s to reach its peak in 1987 with 326 more than 500 boats operating before catches then declined very rapidly leading to only 100 boats 327 left fishing in this area in 1996 (Chen, 1996) . In all likelihood, the fleet redistributed to other areas as 328 wedgefishes were depleted and catch rates declined. Thirdly, investors in Indonesia withdrew from a 329 wedgefish fishery in the Malaku and Arafura Seas because the resource had been overfished by 1992 330 resulting in limited returns for their investment (Suzuki, 2002) . Lastly, research trawl surveys in the 331 Java Sea showed the decline of 'rays' between 1976 and 1997 by 'at least an order of magnitude' (i.e., 332 a decline of at least 90%) (Blaber et al., 2009) . It is worth noting that recent trawl surveys in the Java 333 Sea recorded only a single individual Rhynchobatus (Tirtadanu, Suprapto, & Suwarso, 2018), and in 334 the North Natuna Sea (north of the Java Sea), trawl surveys recorded only two individuals (Yusup, 335 Priatna, & Wagiyo, 2018). 336
Iran landings dataset 337
Landings data for the 'giant guitarfish' category are available from Iran for 1997-2016 (20 years; FAO, 338 2018a; Table 3 ). This grouping likely includes all rhinids (wedgefishes) and glaucostegids (giant Landings declined by 67% over this period, the equivalent of an 81% and 91% population reduction 342 over the last 3 GL of smaller species (30 years) and larger species (45 years), respectively. 343
Pakistan landings dataset 344
Landings data for the 'rhinobatid' category are available from Pakistan for 1993-2011 (19 years) 345 covering the country's two coastal provinces (data collated from Pakistan Government records; M.A. 346
Gore, unpubl. data; Table 3 ). This grouping likely includes all rhinids and glaucostegids occurring 347 locally, including R. ancylostoma, R. australiae, R. laevis, G. granulatus, G. halavi, and G. obtusus, as 348 well as rhinobatids (guitarfishes) including Bengal Guitarfish (Rhinobatos annandalei). Data from Sindh 349 province showed a 72% decrease from peak landings in 1999 to a low in 2011, the equivalent of a 95% 350 and 99% population reduction over the last 3 GL of smaller species (30 years) and larger species (45 351 years), respectively. Data from Balochistan province showed an 81% decrease from peak landings in Table 3 ). The catch rate declined by 63% over this period (despite fishing effort 360 doubling during this time), the equivalent of an 86% and 95% population reduction over the last 3 GL 361 of smaller species (30 years) and larger species (45 years), respectively. 362 This datum suggests a massive increase in reported landings which is an artefact of the inclusion of a 380 wider range of rays in the reported figure (DGCF, 2017; Muhammad Anas, pers. comm., 11/2/2019). 381
Eastern India landings dataset
East Africa anecdotal reports 382
The above information spans Iran to Southeast Asia, with less information available from East Africa 383 in the Western Indian Ocean. Anecdotal reports from this region suggest that artisanal longline fishing 384 led to declines in R. djiddensis in southern Mozambique (which was one of the main target species of 385 the fishery) as this species was abundant on reefs before longline fisheries began in the early 2000s 386 and subsequently, are only seen in low numbers (Pierce et al., 2008) . In Zanzibar, fisher interviews 387 indicated that there were perceived declines in wedgefish or that they are rare (Schaeffer, 2004); 388 wedgefishes were a retained bycatch of commercial prawn trawling in Tanzania (Rose, 1996) . Intense 389 fishing pressure across the Tanzanian shelf has likely resulted in population reduction, mirroring those 390 outlined above for the Indo-West Pacific more broadly. In Madagascar, there was a decrease in the 391 size of wedgefish caught in artisanal fisheries over time (Humber et al., 2017) , though this could be 392 due, in part, to the targeting of larger individuals. A steep decline in catch-per-unit-effort (CPUE) can 393 be inferred from reported catch reductions from 10-20 sharks per day in 1992 to 1-3 sharks per day 394 in 1995 in Morondava, West Madagascar, with fishers subsequently moving further afield to fish 395 (Cooke, 1997). Wedgefish, a high-value target species, would likely have declined by a similar order of 396 magnitude as sharks. In South Africa, there was a marked decline in CPUE of R. djiddensis in shark 397 bather protection nets in KwaZulu-Natal during the period 1979-2017 (Nomfundo Nakabi, pers. 398 comm., 17/04/2018). This decline is not considered to be a good indicator of population reduction as 399 it may be explained, at least partially, by a shift in gear deployment whereby nets were gradually lifted 400 off the substrate (which would reduce the capture of demersal species). 401
Australia 402
The one region in which wedgefish and giant guitarfish populations may be in a better state than most 403 of the rest of their range is Australia. Here, fishing effort is relatively low, the use of turtle exclusion 404 devices in trawl fisheries reduces the catch of large rays (Brewer et al. (2006) recorded a reduction of 405 94%), and there are some controls on wedgefish catch and retention. Estimates of fishing mortality 406 rates for wedgefish and giant guitarfish species in the Northern Prawn Fishery (the largest Australian 407 fishery to interact these species) are well below those that would lead to significant population 408 declines (Zhou & Griffiths, 2008 where rays are targeted, R. luebberti has not been seen during ongoing surveys that commenced in 441 June 2017 (Godefroy de Bruyne, pers. comm., 14/09/18). A 2006 capture by a recreational fishing 442 guide in Guinea-Bissau was reportedly described as 'very, very rare' (Moore, 2017) . It was also recently 443 confirmed from Sao Tomé Island through a photographic record (Reiner & Wirst, 2016) . 444
IUCN Red List categories 445
All wedgefishes and giant guitarfishes were assessed as CR A2, with the exception of R. palpebratus 446 which was assessed as NT (nearly meeting criterion A2). That is, 15 out of 16 species are inferred to 447 have undergone a population reduction of >80% over the last three generations (30-45 years), where 448
'the causes of reduction may not have ceased OR may not be understood OR may not be reversible' 449 (IUCN, 2012) . In this case, the causes are understood (over-exploitation in target and bycatch fisheries, 450 driven by human consumption and trade in meat and fins), they are theoretically reversible (through 451 the implementation of management measures; see Discussion), but they have not ceased (largely 452 unregulated exploitation continues with fishing effort increasing). These population reductions are 453 based on 'an index of abundance appropriate to the taxon' (IUCN, 2012), i.e. the declines in landings 454 and catch rates presented above, and 'actual or potential levels of exploitation' (IUCN, 2012), i.e. high 455 levels of exploitation in target and bycatch fisheries. Red List categories and criteria along with a brief 456 assessment justification for wedgefishes are provided in Table 4 and for giant guitarfishes in Table 5 . widely ranging throughout Southeast Asia and Australasia, or that there is an unresolved taxonomic 468 issue. Fishing pressure is high where R. palpebratus occurs outside of Australia and based on the 469 landings and catch rate data presented above, it is inferred that the species has undergone a >80% 470 population reduction over the last three generations (45 years) in the Asian part of its range. There is 471 little contemporary information on the species outside of Australia, and it has not been recorded in 472 recent landing site surveys on the Andaman coast of Thailand (Shin Arunrugstichai, pers. comm., 473 16/01/19). If the species was in fact wider-ranging throughout the Indo-Malay Archipelago/Southeast 474 Asia, as its disjunct distribution suggests, it would likely have undergone a population reduction over 475 the last three generations high enough to qualify it for a threatened category (possibly as high as CR, 476 the status of all other wedgefishes). 477
Generally, there are few catch and trend data for elasmobranchs in the Eastern Atlantic and there 478 was no population trend information available for the three species found there: R. luebberti, R. 479 mauritaniensis, and G. cemiculus. Nevertheless, inference can be drawn from general regional 480 fisheries trends. Fishing effort and the number of fishers has increased in recent decades across West 481 Africa, with demand for shark and ray product increasing over the same period due to the shark fin 482 to local fin dealers (Séret & Naylor, 2016 ). This species is not likely to have any refuge from fishing 513 within its very restricted range given the combined effort from subsistence, artisanal, and illegal 514 fishing coupled with the high value of its fins. The species' extent of occurrence is estimated to be 515 <5,000 km 2 , which combined with its presence in only one location, and an inferred continuing decline 516 in the number of mature individuals due to this ongoing fishing pressure, meets EN under criterion B 517 (as EN B1ab(v)) (IUCN, 2012). However, a lack of records, high actual levels of exploitation, and a broad 518 understanding of declines of similar species in the Indo-West Pacific, as well as the locally-occurring 519 R. luebberti, also lead us to infer that R. mauritaniensis has undergone a >80% population reduction 520 over the last three generations (45 years) and is assessed as CR A2d. 521
The poorly-known R. immaculatus is also considered to be at elevated risk. It is another species known 522 only from fishing landing sites, in this case, in northern Taiwan . The lack of records 523 suggests a very limited distribution which raises serious concerns for its ability to sustain historic and 524 current levels of fishing pressure. Taiwan is a major fishing nation with a long history of exploitation 525 of coastal resources, which were considered to be overfished by the 
Red List Index 531
The global RLI for wedgefishes and giant guitarfishes starts relatively high in 1980 at 0.7, declining 532 steadily to 0.43 in 2005 and further to 0.24 in the current assessment (2020) (Figure 3a) . The global 533 index is driven mainly by the greater diversity of the Indo-West Pacific, which has a similar RLI in 1980 534 of 0.63. In the Eastern Atlantic however, a steep decline in RLI occurs between 1980 to 2005, from 1 535 to 0.4, compared to the Indo-West Pacific, which declines from 0.63 to 0.43 over the same time period 536 ( Figure 3a) . This difference in decline rates is likely due to the later development of wedgefish and 537 giant guitarfish fisheries and fin trade in the Eastern Atlantic. By 1980, it is inferred that 11 species 538 were already likely to be threatened (i.e. Red List category of CR, EN, or VU); all these species occur in 539 the Indo-West Pacific, where there has been an early development of fisheries and trade, particularly 540 in Asia with its proximity to Hong Kong as the major shark fin trade centre. For example, R. 541 immaculatus (Indo-West Pacific), is inferred as already CR by 1980 due to the early development of 542 intensive fisheries in Taiwan and proximity to Hong Kong. By contrast, all three species found in the 543 Eastern Atlantic were LC in 1980 (thus resulting in RLI of 1 for the region; Figure 3a ). By 2005, it was 544 inferred that at a global level, one species was CR, 13 were EN, one was VU, and one was NT. By the 545 current assessment (2020), the RLI has declined to 0.25 and 0.2 for the Indo-West Pacific, and the 546 Eastern Atlantic, respectively (Figure 3a) . 547
The trends in wedgefish and giant guitarfish fisheries and fin trade described above are reflected in 548 the geographic regions that display the sharpest declines in Red List Index between the different 549 assessment years (Figure 3b overlap with the EEZ of forty-one and forty-six nations, respectively (Figure 3d , Table 6 ). The top ten 554 percent of nations in the Eastern Atlantic responsible for the conservation of species in this region are 555 Mauritania, Guinea, Guinea-Bissau, and Nigeria (collectively representing 57% of all national 556 responsibility for the region); in the Indo-West Pacific, these nations are Indonesia, India, Australia, 557
Taiwan, and Malaysia (representing 55% of all responsibility for the region; Figure 3d , Table 6 ). 558
DISCUSSION 559
This study brings together several lines of evidence to show severe population reductions in 560 wedgefishes and giant guitarfishes globally, resulting in 15 of 16 species (94%) facing an 'extremely 561 high risk of extinction', i.e. assessed as Critically Endangered on the IUCN Red List. That makes these 562 the most imperilled marine fish families globally, overtaking the sawfishes which are comprised of 563 three CR and 2 EN species (IUCN, 2019) . The demand for shark and ray products, including the high-564
value 'white' fins of wedgefishes and giant guitarfishes will continue to drive and incentivise targeting 565 and retention, and urgent action is required to prevent extinctions. Next, the following topics are 566 considered: (1) data quality and knowledge gap issues in assessing extinction risk in wedgefishes and 567 giant guitarfishes; (2) the intersection between species richness and threat; (3) the current shortfall in 568 conservation and management; (4) Australia as a refuge for a quarter of the fauna; and, (5) measures 569 that are needed to prevent extinction. 570
Data quality and knowledge gaps 571
Most of the available data upon which these assessments were based were catch landings under 572 broad aggregate categories such as 'giant guitarfish', 'rhinobatid', and 'whitespotted wedgefishes'. 573
These non-species-specific groupings limit the possibility of analysing population trends for individual 574 species but are useful to infer trends based on overlapping habitat and depth ranges across species, 575 and likely similar catchability in extensive coastal and shelf fisheries in tropical and warm temperate 576
Indo-West Pacific and Eastern Atlantic waters. 577
Although landings data are not a direct measure of abundance, these can be used to infer population 578 reduction where landings have decreased while fishing effort has remained stable or increased, hence 579 approximating a decline in CPUE. In nearly all cases used here to assess population status, there was 580 no reason to suspect that overall effort had decreased (although directed fishing effort may have 581 shifted in response to resource collapse/depletion; e.g. the Aru Islands gillnet fishery in Indonesia). In 582 fact, fishing effort and power is continuing to increase globally as the coastal human population 583 continues to grow and fishing technology and market access improves. Some of the highest increases 584 in fishing effort and power occur in the Asian region ( designed to allow a range of data quality to be used, allowing taxa to be assessed in the absence of 590 complete, high-quality datasets (IUCN Standards and Petitions Subcommittee, 2017). Moving from the 591 highest to the lowest levels of acceptable data quality, IUCN accepts information that is 'observed' 592 (e.g. population decline based on well-documented observations of all known individuals in the 593 population); 'estimated' (e.g. population decline based on repeated surveys that involve statistical 594 assumptions); 'projected' (e.g. a future population decline model based on past repeated surveys and 595 threats that are unlikely to stop); 'inferred' (e.g. a population decline based on trade or fisheries 596 landings data), or 'suspected' (e.g. information based on circumstantial evidence). For the 597 wedgefishes and giant guitarfishes, population reductions were 'inferred'. Of the available 598 contemporary datasets, only the catch rate data of myliobatoid rays from Maharashtra, India (Raje & 599 Zacharia 2009) could be used to 'estimate' a population reduction (86-95% over three generations). 600 However, when applied to the assessment of wedgefish and giant guitarfish extinction risk, the data 601 quality was low since population reductions were inferred from another demersal ray lineage 602 (Myliobatiformes). Because the datasets used from Iran, Pakistan, and Indonesia (DGCF, 2015; 2017; 603 FAO, 2018a; M.A. Gore, unpubl. data) consisted of landings only, these could only be used to 'infer' 604 population reduction. 605
Inferring population reductions from broad landings data of aggregate species categories highlighted 606 the data deficiency around these species, not only in catch and trade data, but also in basic habitat 607 and life history parameters. For example, amongst the wedgefishes, depth ranges are completely 608 unknown for three species, annual fecundity is unknown across the family (and litter size is known 609 from only four species), and generation length had to be inferred from giant guitarfishes. Across both 610 families, age and growth studies are restricted to only two published works (Enajjar et 
The intersection between species richness and threat 614
Species richness is highest in areas of significant fishing effort, and these hotspots of overlap between 615 diversity and pressure may be priorities for management. The Indo-West Pacific (13 species) is the 616 centre of diversity for wedgefishes and giant guitarfishes, with low diversity in the Eastern Atlantic 617 (three species), and no species in the Western Atlantic or Eastern Pacific. The Northern Indian Ocean, 618 particularly the Arabian/Persian Gulf to India, and the Indo-Malay Archipelago are areas of special 619 concern. These regions include several countries that rank among the top 20 shark fishing nations 620 globally, specifically Indonesia, India, Pakistan, Malaysia, Thailand, Sri Lanka, and Iran ( Furthermore, unreported finning of sharks and 'guitar sharks' has been reported in the Mauritania 682 industrial shrimp fishery (Goudswaard & Meissa, 2006) and no doubt occurs more widely. 683
Lifeboat Australia 684
Across the global range of wedgefishes and giant guitarfishes, Australia offers some refuge for the four 685 species occurring there (R. ancylostoma, R. australiae, R. palpebratus, and G. typus), particularly as 686 Australia has the third highest conservation responsibility for all species occurring in the Indo-West 687
Pacific. Fishing pressure is considerably lower in the tropical and subtropical waters of the northern 688 half of the Australian continent than most places in the Indo-West Pacific, although the degree of 689 connectivity with Indonesia and elsewhere is unknown. If animals regularly move into Indonesian 690 waters, they would face significantly higher levels of fishing pressure. There are no target fisheries for 691 these species in Australia, although they are taken as bycatch in numerous non-target fisheries (e.g. 692 Stobutzki, Miller, Heales, & Brewer, 2002; White, Heupel, Simpfendorfer, & Tobin, 2013) . The 693 introduction of turtle exclusion devices in northern and eastern Australian prawn trawl fisheries is 694 likely to have significantly reduced the mortality of these species in trawl fishing gear (Brewer et al., 695 2006 ). Furthermore, in the state of Queensland there is a trip limit of five wedgefishes in commercial 696 net fisheries (DAFF, 2009 ) and in all jurisdictions, there are prohibitions on retention of any shark 697 product in several fisheries. General recreational shark and ray possession limits are also in place. 698
Lastly, Australia has a system of marine protected areas stretching across the distribution of 699 wedgefishes and G. typus, and although these are multi-use parks, they include areas with limitations 700 on fishing activities. Collectively, this management seascape may offer these species a 'lifeboat', a 701 term first used by Fordham et al. (2018) in the context of Australia and sawfishes. 702
Preventing extinction 703
The application of IUCN Red List Categories and Criteria to wedgefishes and giant guitarfishes has 704
shown that without immediate action, there is an extremely high likelihood of global extinction for 705 most species. Declines in Red List Indices are severe at global, regional, and national levels, with a 706 relatively small number of countries responsible for the majority of conservation of these species. 707
Accurate extinction risk assessments are essential to inform policy and decision making, and to 708 improve conservation efforts and sustainable management of shark-like rays. It is therefore necessary 709 to continue to refine future assessments by resolving taxonomic issues, improving our understanding 710 of species distributions and life histories, and monitoring threats. 711
Taxonomic resolution combined with accurate species-specific identification would greatly enhance 712 gathering life history and habitat data, and lead to improved fisheries monitoring data recording. 713
However, accurate identification is wanting, particularly in the 'whitespotted wedgefish' species-714 complex. While R. ancylostoma and R. mauritaniensis are distinctive, the eight Rhynchobatus species 715 are morphologically similar externally, and are usually separated, if at all, by the patterning of spots 716 around a black pectoral marking. The problem with separating these species based on spot patterns 717 is that these may change with growth and natural variations between animals. Further compounding 718 the matter is the poor original descriptions for many of these species; two Rhynchobatus species (R. 719 djiddensis, R. laevis) were described over 215 years ago, and two others (R. luebberti, R. australiae) 720 were described 114 and 80 years ago, respectively. In the past 11 years four new species (R. cooki, R. 721 immaculatus, R. palpebratus, R. springeri) have been described, but most were based on smaller 722 juvenile specimens, without consideration of ontogenetic changes in spot patterning. The giant 723 guitarfishes are even more problematic since all were described more than 175 years ago, with their 724 descriptions being poor. A taxonomic revision of both families is needed with corresponding field 725 identification guides to improve specific-species data collection. 726
International trade in highly prized and valuable fins is a major driver of over-exploitation in 727 wedgefishes and giant guitarfishes ( 
Glaucostegus granulatus CR A2bd
Indo-West Pacific population reductions in rhinopristoids; high levels of exploitation across most of range; no refuge
Glaucostegus halavi CR A2bd
Indo-West Pacific population reductions in rhinopristoids; high levels of exploitation across most of range
Glaucostegus obtusus CR A2bd
Indo-West Pacific population reductions in rhinopristoids; high levels of exploitation across range; no refuge
Glaucostegus thouin CR A2bd
Indo-West Pacific population reductions in rhinopristoids; high levels of exploitation across range; rarity; no refuge
Glaucostegus typus CR A2bd
Indo-West Pacific population reductions in rhinopristoids; high levels of exploitation across most of range; some refuge in Australia but not considered a large enough proportion of range to lower assessment CR, Critically Endangered. 
